Abstract. Total 
Abstract. Total RNA and DNA of mimosa epicotyl tissues were extracted and the RNA fractionated into specific soluble RNAs (sRNAs) at different times during late germination. Epicotyls collected at each time contained qualitatively comparable meristematic and developing tissues, while mature tissues increased. Quantitative ratios of total RNA to DNA and total sRNAs to approximated ribosomal RNA (rRNA) varied consistently during development. Terminal nucleosides of sRNA did not vary in any consistent pattern through development. On the other hand, regular changes in quantitative ratios of specific sRNA groups were observed during development.
Considerable attention has been given to the possible role of transfer RNA (tRNA) in regulation of protein synthesis at the site of translation (8, 29) . However, relatively little work has been done using higher plant systems. Vold and Sypherd (30) recently reported quantitative changes in some tRNAs during 48 hr of early germination of wheat seedlings. In order to minimize variability between types of tissues and study developmental changes in similar tissues, a single embryo component should be followed during development. The present study examines soluble RNA (sRNA) patterns in mimosa (Albizzia jtlibrissin Durazzini) epicotyls over a 9-day period during late germination.
In studying quantitative distribution of tRNAs, care must be taken to avoid misinterpretation of structural changes (19, 27) , such as loss of 3'-OH terminal adenosine which could give misleading evidence for true quantitative changes (20) . Vold and Sypherd (30) total epicotyl at each age was calculated using onehalf the average change in fresh weight during the previous 5 days divided by the total new fresh weight. Percentages of relatively mature tissues were the differences between percentages of meristematic or developing tissues and 100 %.
Total RNA and DNA were extracted by a method similar to that suggested by Tyner et al. (28) . Total nucleic acid in each sample was calculated using the molar extinction coefficient at 260 m/% reported by Davidson (6) . Samples were adjusted to 0.3 N NaOH, incubated at 370 for 20 hr, adjusted to 1.0 N HCl, chilled to 00, and the resultant precipitates centrifuged and discarded. Total NaOH-hydrolyzed RNA was calculated using the conversion factor suggested by Key and Shannon (16) . Deoxyribonucleic acid content was determined in each sample before and after NaOH hydrolysis using the Ceriotti test (3) , and subtracted from calculated amounts of total nucleic acid and total RNA respectively. All total RNA values reported for each sample are averages of total RNA values calculated before and after NaOH hydrolysis. Total DNA values are those determined by the Ceriotti test (3) before NaOH hydrolvsis.
Total sRNA was extracted by a procedure similar to that used by Holley et al. (11) . Variations from this procedure were the following: A) Homogenization was done in 0.10 M tris buffer (pH 7.6), 0.02 M MgCI2, 0.06 M KCI, 3 mg bentonite per ml of homogenization solution, and 1.5 % (w/v) sodium lauryl sulfate. To this solution, 1 volume of distilled, water-saturated phenol was added. B) Following washing and loading of DEAE columns, washing was again accomplished using 0.2 M NaCl [in 0.01 M tris buffer (pH 7.4) and 0.01 M MgCl,]. These washing fractions were free of intact RNA. C) Finally, 0.7 M NaCl [in 0.01 M tris buffer (pH 7.4) and 0.01 M MgCI2] was used to elute sRNA fractions. Quantities of sRNA were calculated using the molar extinction coefficient at 260 mul reported by Davidson (6) . The quantities of sRNA calculated for each sample were adjusted for remnants of DNA determined using the Ceriotti test (3) . All samples were stored at -30°. Sedimentation constants (SlO,w) determined for the total sRNA extracts always ranged between 3.2s and 4.0s. Terminal nucleosides of all sRNA samples were determined using a 0.5 N KOH-hydrolytic procedure at 370 for 20 hr followed bv a 2-dimensional paper chromatographic separation (22, 32 age. WVhile total RNA, DNA, rRNA, and sRNA all showed significant (5 % level) declines between 11 and 14 days, the percentages of sRNA with respect to either total RNA or rRNA increased with age. This trend may suggest a greater degree of quantitative stability of sRNA than other RNA species in mature tissues (1, 13, 17, 24, 25) . Baguley and Ralph (1) observed higher sRNA to rRNA ratios in Bacilluts s"btilis growing at decreased rates. The increasing percentages of mature tissues in mimosa epicotyls would be comparable to a net decrease in total cellular growth rates.
The significant declines in all types of nucleic acids between 11 and 14 days suggest a decline in rate of growth and differentiation durin,g this period. However, this period did not coincide with either an initial appearance of mature tissues nor witlh the period of greatest increase in percentages of mature tisstues. Conse(luently, these early keclines., followe(d b)v relative (juanititative stability of lnucleic acid fractiouls (parlticularly sRNA ) are real phenomiena, bhut are not exlplainable in this stud(l.
Three'-OH terminal groups of sRNA at each age were observed. Each of the 4 major possible 3'-OH terminal nucleosides were expressed as a percentage of total 3'-OIH terminal nucleosides.
Large variations from 100 % adenosine to as low as 25 % adenosine with varying quantities of cytidine, guanosine, and uridine were found between sRNA samples. However, no consistent or significant trends with age were found. This suggests that either the degree of reversible addition of terminal nucleosides (2, 5, 7, 26) does not vary with age in vivo, or that the extent of loss of terminal nucleosides is an artifact of extraction procedures (12) . Suggestions of changes in distribution of tRNAs have been found in bacteria and animal tissues during development and in response to changes in environmental conditions (9, 10, 14, 18, 19, 23, 27, 31, 33 (fig 1) . However, the fully-developed or relatively mature tissues differed both quantitatively and qualitatively at each age (fig 1) . Consequently, sRNA fractions which varied with increasing percentages of mature tissues likely represent their association with mature tissues (the opposite being true for decreases).
This study supports changes in eitlher quantitative or qualitative characteristics of some sRNA fractions during development which could alter patterns of protein synthesis and direct growth and developmental patterns in higher plants. Further studies specifically identifying the tRNA (sRNA) fractions which change with increasing percentages of mature tissues, and characterizing these changing tRNA fractions (e.g. degree of chargability, secondary structures) are currently underway.
